Securamine Derivatives from the Arctic Bryozoan Securiflustra securifrons.
Bryozoans belonging to the Flustridae family have proven to be a rich source of structurally unique secondary metabolites. As part of our continuing search for bioactive secondary metabolites from Arctic marine invertebrates, the organic extract of Securiflustra securifrons was examined. This resulted in the isolation of three new halogenated, hexacyclic indole-imidazole alkaloids, securamines H-J (1-3), together with the previously reported compounds securamines C (4) and E (5). The structures of the new compounds were elucidated by spectroscopic methods including 1D and 2D NMR and analysis of HRMS data. Through NMR and HRMS analysis, we were also able to prove that 1, 2, 4, and 5, when dissolved in MeOH, were converted into their corresponding artifacts, the securamine MeOH adducts m1, m2, m4, and m5. When redissolved in a non-nucleophilic solvent, the native variants were re-formed. We also found that 3 was a MeOH addition product of a native variant. Even though the structures of several securamines have been reported, their bioactivities were not examined. The securamines displayed various degrees of cytotoxicity against the human cancer cell lines A2058 (skin), HT-29 (colon), and MCF-7 (breast), as well as against nonmalignant human MRC-5 lung fibroblasts. Compounds 1, 2, and 5 were found to be active, with IC50 values against the cancer cell lines ranging from 1.4 ± 0.1 to 10 ± 1 μM. The cytotoxicity of 1 was further evaluated and found to be time-dependent.